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INTRODUCTION 
Co-Manufacturing is becoming increasingly important as 
Designers, makers, programmers and others develop digital 
fabrication tools in their local communities [19,45]. This 
combined with changes in fashion i.e. Instagram takes over 
the role traditionally played by fashion magazines [40], we 
see users looking for more personalization  At the same time, 
customization and personalization of shoes is important to 
large shoe manufacturing and is increasing in importance 
with 3D printing and other digital fabrication technologies.  
HCI research is currently interested in shoes as seen in the 
Smart Soccer Shoes [51], and Shoe the way[38]. HCI is also 
historically interested in shoes as in the Roulette calculator 
shoe at MIT described by Steve Mann [26]. Yet these papers 
focus on the sensitizing and tactile feedback in shoes. We 
wanted to see how personalization would occur and be 
perceived over the life of a shoe and designed a toolkit, fig. 
1, that could be easily made in a single day.  
Technological acceptance in shoes is often limited to 
materials and sometimes electronics for sports performance. 
However, the technology used in making shoes is also 
interesting. To investigate the shoemaking process we turned 
to bespoke shoemaking as a handmade alternative to the 
mass-produced /mass-customized systems already offered 
[9,16]. Our aim was to bring a bespoke shoemaking 
experience to the user and understand the experience of 
“design after design”. Previous work [8,21,30] shows design 
practice is interested in the connection between making and 
personalization. There is also current research into design 
methods of personalization [22]. Research has shown that 
user personalization can improve fit [23] but how does the 
quality of a self-assembled product lead to personalization? 
Personalization is important to the TEI and HCI community 
[6,7,11,12,35,41,50] especially in hybrid crafting [15,28] 
because it creates a better fit aesthetically, physically, and in 
terms of performance [30]. Hybrid craft is important to 
shoemakers as we see 3D printers, CNC mills and other 
digital fabrication technologies entering the studio. We also 
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Figure 1. The ONEDAY Toolkit being used to make a pair of personalized shoes. 
said to “drive” the maker towards personalized 
craftsmanship.   
Towards Ultra-Personalized Product Service Systems 
Co-creation design frameworks such as [17,37] place the 
personalization in the domain of co-design. Co-
manufacturing is seen as “tangible consumer input” [34].  
Bespoke shoe personalization brings the user into a 
craftsman role where personalization is highly possible. As 
an alternative to Co-creation, we use a theoretical Ultra 
Personalized Product Service (UPPS) system [43] approach 
that iteratively creates through the stages of Co-analysis, Co-
design, Co-manufacturing and Co-use. In each phase, 
stakeholders play different roles which can serve the 
personalization of the Product, Service or System. Co-
Manufacturing includes the distributed assembly by several 
different people, where mass production demands uniformity 
in the final product, co-production leaves the final product 
up to the user. Thus, co-manufacturing can be seen as a sort 
of bespoke practice which can result in personalization. Co-
manufacturing is not new and has its roots in assembly 
practices that are widely applied in the maker community. 
Makers 
This research targeted makers, but specific toolkit design 
decisions were made to ensure that the toolkit appealed to a 
range of users to see if and how they personalize. The maker 
community has a history of personal fabrication that is 
relevant to the type of personalization manufacturing we are 
interested in [4,10,27,31,42,44,48]. Makers have experience 
in assembling, co-manufacturing and personalization [6]. 
Makers have a large number of digital and manual 
fabrication tools / skills available that allow for 
personalization[19]. Moreover, there is a maker vision of the 
Figure 2. Bespoke shoemaker Mario Bemer personalizing 
form, style, materials, color and material behavior at this 
workshop in Florence, Italy. 
 
see new companies such as JS Shoe, Feetz and Phits already 
working with digital fabrication to hybrid craft personalized 
shoes [5,39]. Personalization is challenging, especially for 
mass production of goods [2,17]. Large shoe companies such 
as Nike and Adidas  struggle with co-creation customization 
platforms [33], yet are still moving their production into the 
realm of Ultra Personalized 3D printed (digitally fabricated) 
shoes [53].  
Bespoke and tailored attire is important to technology and 
society[1]. The bespoke shoemaking process is a material 
driven, hands-on experience which is commonly held as the 
highest form of personalization. It is found in shoes in the 
shape, color, material, material behavior and last (foot forms) 
[3] as is illustrated in fig. 2. Recent design research [30] has 
attempted to translate bespoke shoemaking into a 3D printed 
process and outlines the difficulties negotiating design 
characteristics of bespoke shoemaking into 3D printing. 
Materials are important to bespoke processes and so there is 
great interest in materials and hybrid materials in related TEI 
and HCI literature [8,13,36].
Our toolkit was designed to help understand the challenges 
and possibilities of personalization in co-manufacturing as 
part of our research into Ultra-Personalized product service 
systems. Toolkits have been shown as an effective method 
for “enabling replication and creative exploration” [24]. The 
shoe was designed with a simple, classic style that is easily 
personalized for aesthetics and comfort. Once the shoe was 
designed, we designed the toolkit in three levels; Basic, Full 
and Deluxe. Each level of the toolkit included more tools and 
better materials to better study how the availability of tools 
and materials affected personalization in co-manufacturing. 
We supported the toolkit with online websites and videos to 
assist in the making and to show the possibilities of 
personalization. To keep possibilities open, we avoided 
specific words like “personalize” and “customize” as we 
looked for their presence to emerge from the co-
manufacturing. Moreover, we were transparent about the 
design process of creating the shoe and the toolkit so others 
could engage in similar research and practice.  
By means of the toolkit, we gathered information about what 
degree of personalization would emerge in a co-
manufacturing process. We surveyed the makers about their 
intentions for the kit before deploying it, and then 
interviewed 30 of the backers two years later. Our analysis is 
based upon the kit level chosen and the extent to which the 
makers personalized their shoes. Co-creation schema often 
tend to see co-manufacturing and co-production as valuable 
with respect to a “tangible consumer input” [34]. We found 
that those who ordered the deluxe toolkit, and reported no 
intention to customize their shoes were the most likely to 
personalize. Whereas, those who intended to personalize 
their shoes and ordered the basic kit, were less likely to 
personalize. In the end, personalization was a result of the 
availability of resources; tools and materials, that could be 
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1. The toolkit must create a shoe research product that
the user could wear as a normal shoe over the
expected lifetime of a shoe (18 months).
2. The toolkit needed to allow and encourage
personalization while not making it mandatory.
3. The toolkit needed to engage the user in co-
production rapidly (we adopted an eight-hour time
limit for completion).
4. The toolkit needed to be affordable for makers.
The resulting ONEDAY sneaker was designed to be simple, 
modifiable and manufacturable in a single day. Bespoke 
shoes are a labor-intensive process and are sewn by hand [3]. 
The process can easily require sixty hours of labor to 
manufacture. With the limitation of eight hours to assemble 
the kit and keeping the kit economical, a few compromises 
had to be made. We chose sneakers because they do not 
require complex industrial machinery to realize and while 
full bespoke shoes would require great amounts of time and 
skill, sneakers are easily made and commonly worn 
worldwide across ages and styles. Moreover, The part of the 
shoe that requires the most time and cost is the sole. A 
commercial sole was needed to reduce the time/costs of the 
last and sole processes. As a result, more attention was not 
only put into the selection of the materials; the leather, 
insoles and waxed yarn, but also to the tools. We detailed the 
design of the kit as it was cut, sewn, punched and crafted by 
hand.. A shoe designer helped us create the shoe. The shoe 
designer remained a partner in the project and eventually 
took over the project entirely, creating more toolkits.  
The Soles 
In early 2015, the sneaker was finding a high place in 
fashion. Designers like Hugo Boss were creating high 
fashion sneakers like those found in the Futmid collection. 
We picked a cup sole that looked identical to the sole used 
by Hugo Boss from sole manufacturer Procalcado. The soles 
were injection molded in a coated SBR rubber 85A shore 
made to last for 18 months. The soles have a minimal internal 
cup structure that supports the foot and allows for the 
addition of insoles. The soles are made to be sewn by a 
sewing machine but we developed a hand hole punch as  a 
Bespoke process calls for hand sewing,. The soles were made 
available in black or white. 
The Base Styles 
Given the design constraint of working with a cup sole, we 
started with a classic sneaker shape. We designed a simple 
sneaker reminiscent of the original sneakers of the 1900’s, 
which many people today would recognize as a Converse 
sneaker. We generated four different base styles that while 
similar in construction, have their own signature style as 
depicted in figure 3. The styles range from an Ultra High Top 
over the ankle model to an Ultra-Low Top summer style. We 
designed a style template that can be seen in frame one of 
fig.1.  
The Cutting Patterns 
Developing the cutting patterns was the most difficult 
process. It was vital that the cutting patterns fit perfectly as 
the shoes would be manufactured without a last. The last is 
too bulky to ship and would have made the kits prohibitively 
expensive. Several prototype patterns were made using 
common paper tape on a last chosen to fit the cup sole. Five 
iterations were required to create a cutting pattern that would 
look good in the four different base styles pictured in figure 
3. The holes that attach the uppers to the cup sole are difficult
as two-dimensional pieces are shaped into a curved three-
dimensional sole. Also, note that the holes in the nose of the
toe tend to move to center as they progress to the right, fig 3.
This is done to shape the nose of the shoe for the toe box.
The patterns were provided in many formats including
illustrator and PDF file for digital fabrication.
Figure 3. Multiple shoe styles from the same cutting pattern. 
 
future, Fab City [49]; a city that makes everything it needs; 
food, transportation and manufactured goods such as shoes. 
Idealy, only data enters and exits. Our shoe toolkit was 
created inside this ethos.  
Research Products 
Maker-oriented users expected a kit that would produce a 
fully useable shoe. The aim of the toolkit was to produce a 
shoe Research Product. Research Products hold four 
interdependent qualities; inquiry-driven, finish, fit, and 
independence [32]. As part of the research we wanted the 
user to live with the shoe. This required that the shoe toolkit 
and the resulting shoe must fit the foot and the style of the 
user in order to integrate into their everyday life. Shoes are 
also an artifact that is situated deeply in a user’s everyday 
life [46] providing a vehicle for researching “conceptually 
rich artifacts” [18]. Also, shoe use is typically not a fast user 
experience, but rather a form of daily slow interaction [20]. 
It was important to the research that the toolkit created a final 
product that would help the user participate with the object, 
reflect upon their decisions, consider personalization, and 
give them agency over it. As we see in other recent research 
with Research Products [14,47], it was important to give the 
user time to make and wear the shoe.  
DESIGNING THE ONEDAY SHOE 
We started with a series of design goals for the shoe: 
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Pilot workshops 
Ensuring that the cutting pattern worked with a range of 
different kinds of users was difficult. Three workshops at the 
SLEM shoe innovation academy with users ranging from 
accountants to professional shoemakers, allowed the tuning 
of the shoe kit.. Many problems were discovered, especially 
in the hole alignment between the upper and the sole. The 
patterns were revised three times. The included video still 
shows the original hole guide measuring system. In our final 
workshop, students made the shoe twice to see how far they 
could personalize with the kit to check for problems.  
Additional Styles 
During the pilot workshops, we worked with students to 
create several different styles of shoe using only the base 
patterns shown in figure 3. We modified the Adobe 
Illustrator and .svg files so that the user could easily modify. 
Figure 4 is an example of how the base patterns can be used 
to create a completely different style of shoe that one of the 
students made in a pilot workshop. It was critical to the 
cutting pattern we had designed that the holes on the sole 
remained the same, eliminating risk of confusion by the 
maker when making their own shoe. 
From Shoe to Toolkit 
Creating a shoe as a kit available from our website may seem 
difficult, but dealing with the complexity of the research was 
even harder. We report on our process here to help others 
looking to make similar toolkits. The toolkit was converted 
into three levels to explore levels of personalization by 
varying the materials, material qualities and tools. In this 
section we describe crowdfunding the kit, designing separate 
versions of the kit, creating the instructions, and logistics. 
We offered the toolkit in options ranging from 30€ to 100€. 
These prices were close to the cost of the quantity and quality 
of materials included. The kit was named ONEDAY to 
encourage users that they could finish the project in a day 
and the tag line “Make your own sneakers” was added to 
stress the co-manufacturing and attract makers.  
The kits 
In order to understand how much personalization resulted 
from bespoke materials, tools and material quality, the three 
levels of the toolkit with increasing tools and qualities were 
offered to be made with the user in the co-manufacturing 
process.  
1. The Basic kit contained shoe soles, wax thread,
special bespoke needle and instructions. The user
has a selection of black or white soles. Backers were
instructed to find a soft material 2-3mm thick and
provide their own hole punch.
2. The Full kit added leather, a hole punch, shoe laces
EVA insoles. (Fig 5) and a selection of black or
white soles and Black, Chocolate, Nude or off-
white leather.
3. The Deluxe kit included cork foot beds and
Vegetable Tanned Leather for uppers and
shoelaces. A selection of black or white soles and
Sienna or Nude vegetable tanned leather
In our pilot workshops we saw that some users needed only 
the bare minimum of tools and materials  to start while others 
needed everything placed in the kit. Instructions were made 
available online, as a print out in the kit and made available 
through a series of online videos. The instructions were 
created to make the process seem simple, yet show the 
makers where to pay special attention. For example, the 
places where the leather overlaps near the toes and needs to 
be shaved (scythed) down to prevent a bump that rubs against 
the foot causing discomfort.  
Licensing 
The toolkit was previewed at Maker Faire Rome. Many 
makers, especially those who are more entrepreneurial, were 
worried about the licensing, i.e. who owned the design of the 
shoes. We knew from the pilot workshops that the shoe 
maker feels special ownership over their personalization of 
the shoe. After reflecting on this fact, we elected to use a 
creative commons 4.0 open culture license allowing anyone 
to take the design and make a commercial product with the 
shoe design and patterns. This ensured maximum creativity 
and encouraged personalization.  
Figure 4. Using the base shoe patterns to realize personalized 
styles of shoes. 
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Logistics and Shipping 
After a successful Kickstarter campaign, we shipped kits to 
237 backers on 6 continents. The kit was designed to fit in an 
A4 book box that could be easily delivered. Two colors of 
soles in eleven sizes with three kit options including six,  four 
(Full) and two (Deluxe) leather offerings created complexity. 
The project had 132 separate configurations for the 237 kits. 
It would seem that shoes and complexity are made for each 
other. We wrote a script to generate shipping labels with 
codes for all the options allowing us to easily package and 
shipped the vast majority of the kits on December 17th 2015. 
Delivery of the Patterns 
Patterns were delivered via a Github repository. Just before 
shipping a significant issue emerged with the patterns. A 
workshop participant made a second pair and told us that the 
patterns were too small. After a few stressful weeks of trying 
to discover what was wrong with the patterns we realized that 
it was the printer. Many home/offices printers print at 96% 
scale to avoid cutting off content in the margins. We added 
square boxes in specific sizes to the paper, instructing makers 
to measure these boxes, but this remains one of the biggest 
difficulties as not all makers read and measure.  
How the kits allow for personalization 
The ONEDAY kit was designed to allow for personalization 
by allowing several opportunities to modify the shoes form, 
material, fit and aesthetic. It targeted makers and asked the 
user to reflect upon the object in use. Examples can be seen 
in Fig 6,7, & 8. Sole sizes ranging from a 35eu to a 47eu were 
offered.. The designed instructions included 4 versions of the 
sneaker, the ultra-high top, the High Top, the low Top and 
the ultra-low top, illustrated in figure 3. Particular attention 
was paid to the development of the pattern to create patterns 
that could be easily modified into many different kinds of 
sneakers, i.e. fig 3. Many materials such as vinyl and denim 
were also tested. The patterns were modified to allow the 
user to find their own soft material 2-3mm in thickness for 
the Basic kit. We encouraged the upcycling of older fashion 
products. The Full and Deluxe kit included leather in four 
colors and two qualities.  
Inspiring images were added to Kickstarter and the Oneday 
website [29] with illustrations showing how to modify the 
pattern, such as fig 5, along with laser cut files examples of 
laser etched leather. Also the terms personalization and 
customization were specifically avoided throughout the 
project. The expectation was that the makers would make 
and wear the shoes for 18 months with most personalizing 
the shoe in some way.  
FINDINGS 
Beyond the description of how the kit was designed, we 
surveyed Kickstarter backers on how they intended to use the 
kit as part of the backer survey.  Two years from the 
December 2015 ship date backers were sent a request for 
interview. 30 backers were interviewed about their kit use 
and if/how they personalized their shoe. Backers who gave 
the kit as a gift were excluded.  
Initial Survey and analysis 
After the completion of the Kickstarter, a survey was sent to 
the backers. We asked about the sole / leather color and how 
the user intended to use the kit. Kickstarter has strict rules 
about marketing/demographic questions which severely 
limited our inquires. In the survey we asked whether the kit 
was intended to “make the template shoe”, “redesign the 
shoe” or “give the shoe as a gift”, see table 1. 35% of the 
makers chose the Basic kit, 37% chose the Full kit and 28% 
chose the Deluxe kit. Roughly 20% wanted to give the kit as 
a gift; less in the Basic kit 17% and more in the Full kit 22%. 
More interesting was the choice between making the 
template shoe and redesigning the shoe. 40% of the Basic kit 
chose to redesign the shoe. This is far less in the Full kit, 26% 
and even less in the Deluxe kit 18%. Making the template 
shoe is the opposite with 42% of Basic, 52% of Full and 62% 
of Deluxe. The backers first name and shipping country was 
fed into a GDPR compliant gender api [52]. 99 Backers were 
identified as Male (49%) and 70 as Female (35%) with a 
minimum of 80% accuracy, 16% were indeterminable. 
The different kit levels roughly spread evenly over the 
backers providing adequate groups of all the types of kits. 
The survey indicated that people who backed the Basic kit 
intended to personalize the shoe by redesign much more than 
the Full or Deluxe kit backers. The kits appeared spread 
reasonably over males and females 15% more identified as 
male, although 16% are not identified as a bianary gender. 
Figure 5. Photos including tools, materials and inspiring 
end results. 
Table 1 Initial survey results about intended use of the 
kit based upon which kit was selected. 
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Interviews and analysis 
Thirty of the backers who did not give the kit as a gift 
responded to our request for interview, all 237 backers were 
asked to interview multiple times. 17 respondents were male, 
13 were female. 14 backed the Basic (B) kit, 8 the Full (F) 
kit and 8 the Deluxe (D) kit. The interview questions 
centered on why the maker wanted to make the shoes, if the 
maker had made the shoes, how the experience went, how 
they personalized the shoes, and how they would do it again. 
The interview questions were developed to evidence the state 
of the shoes and express if/how the user personalized. In the 
following sections quotes that exemplified the respondents 
in the Basic, Full and Deluxe kit groups are presented along 
with interesting exceptions. Respondents are classified by 
number and kit i.e. B1 is the first person in the Basic kit 
interviewees. A series of images from Instagram by the users 
of the kit reflect the responses to the survey as seen in Basic 
in fig. 6, Full in fig. 7, and Deluxe in fig. 8. A reflection on 
what each question means is added to summarize the analysis 
from the data. 
Why did you support the ONEDAY kit? 
All three groups had similar answers to this question, 
providing  clear motivations behind the purchase. B7 said “I 
work in wearable tech and have done a couple of shoemaking 
classes. Hacking shoes is hard. I thought this would give me 
a neat way to incorporate some electronics into sneakers.”. 
F2 said “I wanted to learn how a shoe is made and possibly 
make some shoes of my own. This was the easiest way in, 
although admittedly not the most representative way on how 
artisanal (or handmade) shoes are made.”. This was also 
summarized well by D5 “I was interested in the process of 
shoe making.”.  
Interest in shoemaking, gaining new knowledge and 
integrating with their professional practice drove makers to 
engage with the toolkit. This shows that we reached our 
target audience and many different kinds of makers.  
Where are your ONEDAY’s now? 
We wanted to understand if and how each of the makers 
made the shoes. Half (7) of the Basic kit makers admitted to 
not having made the kit; such as B11  “still incomplete in a 
box, but I want to do it!” or B8 “In the drawer, waiting for 
me to make them, I’m feeling ashamed...”. The other half did 
make and wear the shoe exemplified by B1 “My Oneday’s 
are with my other shoes”. The Full kit respondents seem to 
be represented by F3 who said “My Oneday's are in active 
use!” Although F6 admitted that “My ONEDAY’s are in the 
trash. I loved creating them but they never really fit my foot 
and were uncomfortable to wear after a while.” The Deluxe 
kit makers seemed to have the best experience, this was 
expressed well by D4 “My ONEDAY’s are in my closet for 
me, (I can wear them to work) and my daughters’ are on her 
feet right now.”. 
The summary analysis is the Basic group still has a strong 
desire to make and, as shown in the following questions, 
personalize their toolkit, but many had yet to start. Most Full 
kit makers succeeded in making and were still using the shoe, 
although one respondent expressed the need for more fit 
personalization (which they apparently did not do). The 
Nearly all the deluxe kit users made their shoes and had them 
still in active use. Also, the materials were holding up better 
than expected in the shoe kit design.  
How did you personalize your ONEDAY’s? 
With this question we wanted to see how users engaged with 
personalization. The Full kit users were divided as shown by 
F3 saying “I inserted some padding inside to make them 
more comfortable.” and others like F2 saying “I was happy 
with the kit as is -no personalization.”. The Deluxe kit 
engaged with personalization in terms of material and color 
exemplified by D5 who said “I added worn, black leather 
from army surplus gaiters to the brown that I had selected 
from you.”. Half of the Basic group had not yet made the kit 
but had ideas B12 “I will personalize them by using a vegan 
material and a fitting color”, the half who did mostly made 
the shoe outside a few who engaged in some personalization 
such as B3 “I made my own design, only used the outline of 
the included design.”. 
Personalization of color, material, form and style is seen in 
all three groups with the Deluxe group showing the most 
personalization as a group , the Full group being around half 
and a small number personalizing in the Basic group. The 
basic group spoke of how they would personalize on a 
conceptual level, but after two years had not engaged in the 
process. This shows that in co-creation platforms and UPPS, 
personalization can be found in co-manufacturing, and more 
Figure 6 Photos of the Basic kit shoes by mrlaurenss, swkang94, and 1womaninspace on Instagram 
6
important, designers can encourage personalization in co-
manufacturing by designing space for it to happen. 
Additionally, personalization occurs more often when the 
user is presented with high quality tools and materials.  
Would you make it again? 
We asked if they would make the kit again in order to learn 
about the overall experience. Many Basic kit makers 
expressed disappointment yet hopeful resignation, B6 “I kind 
of want to but I feel a little bitter about the last one lol. The 
kit needs to have a bare minimum of more stuff.” This 
frustration of not being able to complete the kit was seen 
often in the makers of the Basic kit. One of the ones who did 
complete it said B1“I would, but not now as they are still in 
good shape”. Many of the Full kit makers expressed a desire 
for better materials “I would like to have thinner more 
durable soles. Mine are broken from wear already” F4. The 
sentiment was shared by the Deluxe group. D2 “I might get 
another pair if the sole is black and the thread is black. Both 
of those components got dirty easily.” Others seemed to have 
mastered the kit saying D3 “I would rather learn how to make 
a leather shoe probably using a last (assuming it is possible 
without using specialized machinery). Perhaps starting from 
something simple like a "Clark" and building up to a proper 
looking smart shoe.” This is supported by D7 who said “Yes. 
Now that I know how to make them, I would go and start to 
do something more personalized.” 
This question shows personalization is more prevalent when 
there are fine materials and tools involved. An interesting 
outlier in the results is user F1, who was the only Full kit user 
who didn’t make the kit, said F1“I didn't make them, but use 
the tools a lot!”. It also shows makers of all kinds respond 
well to co-manufacturing, but personalize more when 
presented with higher quality materials. The quality of the 
toolkit affects the choice to personalize a shoe despite what 
the user intends to do with the kit. The level of skill and 
craftsmanship of the user affects the likelihood of the user to 
personalize in co-manufacturing. Finally, in order to engage 
a user in personalization of the fit of the shoe, multiple 
iterations are required.  
What kit would you recommend to someone else? 
In order to know about the ideal kit, we asked the users what 
kit they would recommend to someone else with a series of 
choices: 
1. Just the Soles.
2. Soles, Leather, Insoles, Shoelaces
3. Soles, Leather, Insoles, Shoelaces and tools
4. Soles, Leather, Insoles, Shoelaces and tools with
precut leather
5. Fully constructed ONEDAY’s
The largest response for Basic, Full and Deluxe interviewees 
was category 3. Soles, Leather, Insoles, Shoelaces and tools. 
The Basic kit users had results in all five categories. The Full 
kit  had a one person who responded “just the soles” or “A 
Fully constructed ONEDAY”. The Deluxe kit had one user 
category 1 and other who wanted category 4 . When asked 
for comments, the Basic kit is represented by B5 “I just like 
the idea, the plan: I still think it's really great and good for 
the environment because of little material displacement.”. B7 
said “More digital files that could easily be sent to laser 
cutters would be really rad for this project.” The Deluxe 
group, at the other end of a spectrum, are represented by half 
who wanted more style patterns D3 “Create additional styles! 
That would be fun!” and the other half who wanted a 
complete accessory set D5 “I would like a similar set for 
leather bags and a leather belt”. The Full kit level is 
summarized well by F4 “For someone who wants to have 
special shoes yet lack of the creativity, it would be nice to 
show more creative examples for people to follow step by 
step and give instructions about shoe maintenance.” 
The responses strongly indicate that the involved makers 
want a kit that has all the tools and materials, but that they 
want to do the bespoke processes of cutting, punching and 
sewing. Almost everyone who made the shoes wanted more 
personalization and options for themselves and others. A few 
users expressed the desire to engage in hybrid craftsmanship 
with digital files for the laser cutter. While we did offer these, 
it is obvious that they were not prevalent enough in the 
project (this sentiment was share by three of the interviewed 
makers) and shows an interest in hybrid craft. 
Figure 7 Photos of the Full kit shoes by discopenut, judithsterkenberg and jonnyjwhite on Instagram 
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CONCLUSIONS 
There is a difference in personalizing while designing (co-
design), or personalizing when making (co-manufacturing). 
Personalization is important to the social and psychological 
needs of users, as seen in the interviews and Instagram 
photos. HCI and TEI have long investigated the integration 
of technology as part of a product (prototype, demonstrator, 
artifact…). In Oneday, the technology is in the system and 
service needed to create a shoe. What results is a hybrid craft 
experience that opens up large opportunities for the user to 
personalize. We show that the public is willing to engage in 
a co-manufacturing of a project designed with technology.  
There is an opportunity for designers, researchers, 
shoemakers, engineers, programmers computer scientists 
and others to explore the technology of designing and 
making a thing. The “computation” of HCI can occur in the 
process or service instead of in the artifact. We see 
opportunities for that computing to occur over the lifetime of 
an artifact in the form of use (wear & tear) and user 
experience in the Oneday systemic and service aspects 
Co-manufacturing can result in more personalization than 
co-design. In the explored Oneday case, the expectation was 
users who co-design the project with their own materials, 
tools and ideas would result in greater personalization. This 
was confirmed in the initial survey. The users who backed 
the basic kit reported intent to redesign the shoe. Then on a 
scale up to the Deluxe kit, backers reported they intended to 
make the template shoe. The Basic toolkit was more open 
and required co-design.  The openness and endless 
possibilities of the basic kit results in many concepts but 
inhibits users from developing past the concept into a making 
phase. The Premium toolkit was a more closed system that 
required only co-manufacturing. Users respond well to co-
manufacturing, but also personalized more when provided 
higher quality materials and tools at a higher cost. The cost 
of the kit may have motivated the users to complete making 
the kit. This was counter to our expectation and survey result 
that a lower cost and openness of the basic kit would result 
in more people personalizing with the shoe kit.   
Users are more likely to personalize and use a research 
product when engaging in a hybrid crafting process for co-
manufacturing when fine materials and tools are provided. 
Designing a toolkit to fulfill the specific needs of co-
manufacturing to understand personalization is challenging. 
Designing for co-manufacturing requires a common 
archetype that can be personalized not only to the individual 
but to a city, neighborhood and/or time period. 
Personalization via co-manufacturing works well with 
simple and classic design. Additionally, the two year process 
and research product approach were key to this research. 
Only by waiting did it become apparent that the initial 
intention to personalize is often not always completed with 
action. Research Products changed our idea of the user into 
a co-use situation, the traditional user is using the shoe, the 
design researcher is using the data from the shoe and the 
social/psychological experience with the shoe in design, 
making and use. It was important to recognize this co-use.  
LIMITATIONS AND FUTURE WORK 
This work only looks at sneakers as the time limitation of 
eight hours made other shoe styles difficult. There is an 
opportunity to explore other shoe styles such as high heels, 
dress, and sport shoes with longer time limits. The 
limitations on Kickstarter surveys were heavier than 
expected and more investigation into the skills of the users 
and motivations in action might revel even deeper 
motivations. Also, backers previous experiences with 
Kickstarter might have influence on their decision process 
which we could not look at. Many users expressed that they 
would personalize more a second time using the kit.   
We see the kit being used in other interesting ways. For 
example, shoe designer Rueben Lekkerkerker launched a 
sustainable shoe collection Ruit [25] with the kit and a 
homeless shelter continues to use the kit to develop self 
worth. The toolkit appears to have social impact in ways we 
had not considered. We invite other researcher to use the 
toolkit and help explore personalization. 
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Figure 8 Photos of the Deluxe kit shoe by dreisbuyck, david.filar. and  e_mcavoy on Instagram 
8
and heritage we can afford. The International 
Journal of Technology, Knowledge and Society 7, 2: 
77–88. https://doi.org/10.18848/1832-
3669/CGP/v07i02/56195 
[2.] Verónica Baena Gracia and Katharina Winkelhues. 
2016. The Next Revolution in Mass Customization: 
An insight into the sneaker market. International 
Journal of Marketing, Communication and New 
Media 4, 6: 2182–9306. 
[3.] J Ball and H Rollinson. 1935. Boots and shoes: Their 
making, Manufacture and selling, Volume VI 
Bespoke Bootmaking. New Era Publishing, London. 
[4.] David Bar-El and Oren Zuckerman. 2016. Maketec: 
A Makerspace as a Third Place for Children Work-
in-Progress. In Proc. of TEI ’16. 
https://doi.org/10.1145/2839462.2856556 
[5.] Lucy A Beard and Nigel P Beard. 2018. Systems and 
methods for measuring body parts for designing 
customized outerwear. U.S. Patent Application No. 
14/714,062.  
[6.] Steve Benford, Boriana Koleva, William Westwood 
Preston, Alice Angus, Emily-Clare Thorn, and 
Kevin Glover. 2018. Customizing Hybrid Products. 
In Proc of CHI ’18:, 1–12. 
https://doi.org/10.1145/3173574.3173604 
[7.] Martijn Ten Bhömer, Oscar Tomico, and Stephan 
Wensveen. 2015. Designing Ultra-Personalised 
Embodied Smart Textile Services for Well-Being. In 
Advances in Smart Medical Textiles: Treatments and 
Health Monitoring. 155–175. 
https://doi.org/10.1016/B978-1-78242-379-
9.00007-4 
[8.] Bernd Bickel, Moritz Bächer, Miguel a. Otaduy, 
Hyunho Richard Lee, Hanspeter Pfister, Markus 
Gross, and Wojciech Matusik. 2010. Design and 
fabrication of materials with desired deformation 
behavior. ACM Transactions on Graphics 29, 4: 1. 
https://doi.org/10.1145/1833351.1778800 
[9.] Claudio R Boër, Sergio Dulio, and Francesco 
Jovane. 2004. Editorial: Shoe design and 
manufacturing. International Journal of Computer 
Integrated Manufacturing 17, 7: 577–582. 
https://doi.org/10.1080/09511920412331292637 
[10.] Leah Buechley and Hannah Perner-Wilson. 2012. 
Crafting technology. ACM Transactions on 
Computer-Human Interaction 19, 3: 1–21. 
https://doi.org/10.1145/2362364.2362369 
[11.] A Chang and Hiroshi Ishii. 2006. Personalized 
Interactions with Reality Based Interfaces. In CHI 




[12.] Charu Chaudhari, Anjanakshi Prakash, A. M. 
Tsaasan, Jed R. Brubaker, and Joshua Tanenbaum. 
2016. Penseive Box. Proc. of TEI ’16: 398–403. 
https://doi.org/10.1145/2839462.2856552 
[13.] Pete L. Clark. 2018. A Note on rings of finite rank. 
Communications in Algebra 46, 10: 4223–4232. 
https://doi.org/10.1080/00927872.2017.1392540 
[14.] Audrey Desjardins and Ron Wakkary. 2016. Living 
In A Prototype. In Proceedings of the 2016 CHI 
Conference on Human Factors in Computing 
Systems - CHI ’16, 5274–5285. 
https://doi.org/10.1145/2858036.2858261 
[15.] Laura Devendorf and Kimiko Ryokai. 2015. Being 
the Machine. In Proc. of CHI ’15, 2477–2486. 
https://doi.org/10.1145/2702123.2702547 
[16.] Joanne Entwistle. 2015. The Fashioned Body: 
Fashion, Dress and Social Theory. John Wiley & 
Sons, 2015. 
[17.] Pennie Frow, Suvi Nenonen, Adrian Payne, and Kaj 
Storbacka. 2015. Managing Co-creation Design: A 
Strategic Approach to Innovation. British Journal of 
Management 26, 3: 463–483. 
https://doi.org/10.1111/1467-8551.12087 
[18.] William Gaver. 2012. What should we expect from 
research through design? In Proc. of CHI ’12, 937. 
https://doi.org/10.1145/2207676.2208538 
[19.] Neil Gershenfeld. 2012. How to Make Almost 
Anything: The Digital Fabrication Revolution. 
Foreign Affairs 91, 6: 43–57. 
https://doi.org/10.1145/2775280.2792721 
[20.] Lars Hallnäs and Johan Redström. 2001. Slow 
technology–designing for reflection. Personal and 
Ubiquitous Computing 5, 3: 201–212. 
https://doi.org/10.1215/10679847-1894308 
[21.] Scott E Hudson. 2014. Printing Teddy Bears : A 
Technique for 3D Printing of Soft Interactive 
Objects. In Proc. of CHI ’14, 459–468. 
https://doi.org/10.1145/2556288.2557338 
[22.] Kazuki Kaneko, Yusuke Kishita, and Yasushi 
Umeda. 2018. Toward Developing a Design Method 
of Personalization: Proposal of a Personalization 
Procedure. Procedia CIRP 69: 740–745. 
https://doi.org/10.1016/J.PROCIR.2017.11.134 
[23.] Daisuke Kokuryo, Toshiya Kaihara, Shota 
Suginouchi, and Swee Kuik. 2016. A study on value 
co-creative design and manufacturing system for 
tailor-made rubber shoes production — Construction 
of value co-creative smart factory. In Proc. of ISFA 
REFRENCES 




[24.] David Ledo, Steven Houben, Jo Vermeulen, Nicolai 
Marquardt, Lora Oehlberg, and Saul Greenberg. 
2018. Evaluation Strategies for HCI Toolkit 
Research. Proc. of CHI ’18: 1–17. 
https://doi.org/10.1145/3173574.3173610 
[25.] Rueben Lekkerkerker. Ruit Footwear. Retrieved 
November 17, 2017 from 
http://www.rubenlekkerkerker.com/kerkerker/ruitfo
otwear.html 
[26.] Steve Mann. 1997. Smart clothing: The wearable 
computer and wearcam. Personal Technologies 1, 1: 
21–27. https://doi.org/10.1007/BF01317885 
[27.] Fabio Morreale, Giulio Moro, Alan Chamberlain, 
Steve Benford, and Andrew P. McPherson. 2017. 
Building a Maker Community Around an Open 
Hardware Platform. In Proc. of CHI ’17, 6948–6959. 
https://doi.org/10.1145/3025453.3026056 
[28.] Troy Robert Nachtigall and Kristina Andersen. 




[29.] Troy Robert Nachtigall and Roderick Pieters. 2015. 
The ONEDAY Shoekit licensed under the Creative 
Commons 4.0 Open Culture License. Retrieved 
November 17, 2017 from http://onedayshoe.com/ 
[30.] Troy Robert Nachtigall, Oscar Tomico, Ron 
Wakkary, Stephan Wensveen, Pauline van Dongen, 
and Leonie van Norten. 2018. Towards Ultra 




[31.] Michael Nitsche, Andrew Quitmeyer, Kate Farina, 
Samuel Zwaan, and Hye Yeon Nam. 2014. Teaching 
digital craft. In CHI EA ’14. 
https://doi.org/10.1145/2559206.2578872 
[32.] William Odom, Ron Wakkary, Youn-kyung Lim, 
Audrey Desjardins, Bart Hengeveld, and Richard 
Banks. 2016. From Research Prototype to Research 
Product. In Proc. of CHI ’16, 2549–2561. 
https://doi.org/10.1145/2858036.2858447 
[33.] Frank T. Piller, Evalotte Lindgens, and Frank 
Steiner. 2012. Mass Customization at Adidas: Three 
Strategic Capabilities to Implement Mass 
Customization. SSRN Electronic Journal. 
https://doi.org/10.2139/ssrn.1994981 
[34.] Fernando R. Jiménez, Kevin E. Voss, and Gary L. 
Frankwick. 2013. A classification schema of co-
production of goods: an open-systems perspective. 
European Journal of Marketing 47, 11/12: 1841–
1858. https://doi.org/10.1108/EJM-09-2011-0459 
[35.] Davide Rocchesso, Davide A Mauro, and Stefano 
Delle Monache. 2016. miMic : The Microphone as a 
Pencil. Proc. of TEI ’16: 357–364. 
https://doi.org/10.1145/2839462.2839467 
[36.] L. Sabantina, F. Kinzel, A. Ehrmann, and K.
Finsterbusch. 2015. Combining 3D printed forms 
with textile structures - Mechanical and geometrical 
properties of multi-material systems. In IOP 
Conference Series: Materials Science and 
Engineering. https://doi.org/10.1088/1757-
899X/87/1/012005 
[37.] Elizabeth B.-N. Sanders and Pieter Jan Stappers. 
2008. Co-creation and the new landscapes of design. 
CoDesign 4, 1: 5–18. 
https://doi.org/10.1080/15710880701875068 
[38.] Maximilian Schirmer, Johannes Hartmann, Sven 
Bertel, Florian Echtler, Simone Minto, Damiano 
Zanotto, Emily Marie Boggs, and Giulio Rosati. 
2015. Shoe me the Way : A Shoe-Based Tactile 
Interface for Eyes-Free Urban Navigation. In Proc. 
of MobileHCI’15. 
https://doi.org/10.1145/2785830.2785832 
[39.] Shivanthan Shanthikumar, Zi Low, Eanna Falvey, 
Paul McCrory, and Andy Franklyn-Miller. 2010. 
The effect of gait velocity on calcaneal balance at 
heel strike; Implications for orthotic prescription in 
injury prevention. Gait & Posture 31, 1: 9–12. 
https://doi.org/10.1016/J.GAITPOST.2009.08.003 
[40.] Lauren Sherman. 2018. Instagram Killed the Fashion 
Magazine. What Happens Now? Business of 




[41.] Michael Smyth, Ingi Helgason, Frank Kresin, Mara 
Balestrini, Andreas B Unteidig, Shaun Lawson, 
Mark Gaved, Nick Taylor, James Auger, Lone 
Koefed Hansen, Douglas C Schuler, Mel Woods, 
and Paul Dourish. 2018. Maker Movements, Do-It-
Yourself Cultures and Participatory Design: 
Implications for HCI Research Background and 
Questions. In CHI EA ’18, 1–7. 
https://doi.org/10.1145/3170427.3170604 
[42.] Sowmya Somanath, Laura Morrison, Janette 
Hughes, Ehud Sharlin, and Mario Costa Sousa. 
2016. Engaging “At-Risk” Students through Maker 
Culture Activities. In Proc. of TEI ’16, 150–158. 
https://doi.org/10.1145/2839462.2839482 
[43.] Claire Stolwijk and Matthijs Punter. 2018. Going 
10
Digital: Field labs to accelerate the digitization of 
the Dutch Industry.  
[44.] Maarten Versteeg, Elise van den Hoven, and 
Caroline Hummels. 2016. Interactive Jewellery. In 
Proc. of TEI ’16, 44–52. 
https://doi.org/10.1145/2839462.2839504 
[45.] Christian Voigt, Calkin Suero Montero, and 
Massimo Menichinelli. 2016. An empirically 
informed taxonomy for the maker movement. In 
Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and 
Lecture Notes in Bioinformatics), 189–204. 
https://doi.org/10.1007/978-3-319-45982-0_17 
[46.] Ron Wakkary and L Maestri. 2007. The 
Resourcefulness of Everyday Design. In Proc. of 
C&C ’07, 163–172. 
https://doi.org/10.1145/1254960.1254984 
[47.] Ron Wakkary, Doenja Oogjes, Henry W J Lin, and 
Sabrina Hauser. 2018. Philosophers Living with the 
Tilting Bowl. In Proc. of CHI ’18, 94. 
https://doi.org/10.1145/3173574.3173668 
[48.] Ron Wakkary, Markus Lorenz Schilling, Matthew a. 
Dalton, Sabrina Hauser, Audrey Desjardins, Xiao 
Zhang, and Henry W.J. Lin. 2015. Tutorial 
Authorship and Hybrid Designers. Proc. of CHI ’15, 
April: 609–618. 
https://doi.org/10.1145/2702123.2702550 
[49.] Anna Waldman-Brown, Juliet Wanyiri, Simeon 
Oluwafunmilore Adebola, Tim Chege, Marian 
Muthui Fab, and Lab Nairobi. 2015. Democratising 
Technology: the Confluence of Makers and 
Grassroot Innovators. In Proc of ICCIG ’15, 22. 
[50.] Yu-chian Wu, Te-yen Wu, Paul Taele, Bryan Wang, 
Jun-you Liu, Ping-sung Ku, Po-en Lai, and Mike Y 
Chen. 2018. ActiveErgo : Automatic and 
Personalized Ergonomics using Self-actuating 
Furniture. Proc of CHI ’18: 1–8. 
https://doi.org/10.1145/3173574.3174132 
[51.] Bo Zhou, Harald Koerger, Markus Wirth, Constantin 
Zwick, Christine Martindale, Heber Cruz, Bjoern 
Eskofier, and Paul Lukowicz. 2016. Smart Soccer 
Shoe: Monitoring Foot-Ball Interaction with Shoe 
Integrated Textile Pressure Sensor Matrix. Proc. of 
ISWC ’16. 
https://doi.org/10.1145/2971763.2971784 
[52.] Gender API - Determines the gender of a first name. 
Retrieved November 17, 2018 from https://gender-
api.com/ 
[53.] 2017. Adidas reveals the first 3D-printed shoe it’ll 
mass-produce. Retrieved October 1, 2017 from 
https://www.theverge.com/2017/4/7/15216724/adid
as-3d-printed-sneaker-futurecraft 
11
